










Here we summarise some key 
conclusions: first, regarding 
what appears well established, 

and second, what we need to know. 
These generally arise from the references 
discussed above and from our many 
discussions with colleagues and experts 
(see Acknowledgements). 

What do we know?

The global area of productive oil •	
palm plantations is in the order of 9.1 
million hectares, of which about 3.8 
million hectares are in Malaysia and 
4.6 million hectares are in Indonesia. 
(However, many commentators 
question the accuracy of these figures.)

 
The total area of planted oil palm in •	
Indonesia is estimated at about 6.5 
million hectares, less than 4 per cent of 
the total land area, but reaching 15 per 
cent in some provinces of Sumatra.

 
Global production of palm oil was •	
about 41.1 million tonnes in 2007/2008 
(USDA 2008b). Indonesia was the 
largest producer of CPO in the world 
as it produced 18.3 million tonnes, 
while Malaysia produced 17.7 million 
tonnes (USDA 2008b). 

10 Conclusions and needs

The projected annual global demand •	
for biodiesel is 24 thousand million 
litres by 2017, up from nearly 11 
thousand million at the end of 2007 
and less than 1 thousand million in 
2000 (FAO 2008). If this demand were 
to be met from palm oil alone, the 
additional area of plantations needed 
would be 4.6 million hectares by 
2017—assuming a yield of 5830 litres 
of palm oil per hectare per year.

The current rapid expansion of oil •	
palm plantations in Indonesia and 
Malaysia is largely driven by (a) 
growing demand for oil for food 
and industrial processes in Asia, 
particularly in India and China, and 
(b) to a lesser extent demand and 
speculation for biofuel. 

There is a general consensus that the •	
trend of increasing palm oil yields will 
continue and accelerate. This trend 
may allow companies to improve 
production and profitability without 
the need for additional land, but it may 
also provide an incentive to establish 
new plantations and clear forest.

 
Recognised and anticipated consumer •	
concerns, especially in Europe, 
have been a deterrent to the use of 
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GMO technology in oil palm. The 
investments needed in the technology 
and the planting time to be profitable 
magnify the financial risks if the 
market proves limited. 

The area cleared of forest in the name •	
of oil palm establishment is believed 
to be several times the area actually 
planted, particularly in Indonesia. 
This reflects the impacts of associated 
labour migrations and of plantation 
failure. It also reflects a form of timber 
theft in which investors clear-fell the 
forest in the guise of a plantation 
development and profit from the 
timber sales but abandon the project 
without developing plantations.

Once the required infrastructure of •	
roads and factories is in place, oil palm 
plantations provide high returns to 
land, labour and capital compared to 
other land uses, with rubber as the 
main comparison and competitor in 
Sumatra and Borneo. High profitability 
ensures that oil palm plantations will 
be a major driver of land use change 
in the humid forest zone of Southeast 
Asia for some time to come.

Palm biodiesel will only be •	
economically viable if prices for CPO 
remain at a level where palm biodiesel 
is more economical than petroleum 
diesel or if sufficient subsidies are 
applied (as in the US maize industry).

Interest in palm oil as a carbon-saving •	
fuel is already waning in Europe and 
the USA. The short-term carbon costs 
of deforesting and preparing land, 
crop management (fertilisers and 
other inputs), processing and transport 
greatly outweigh the benefits. 

Oil palm diesel is one of the few •	
biofuels where the mean energy yield 

exceeds the fossil fuel energy input 
for fertiliser and transport, but the 
carbon emission costs of clearing 
forest may take 80–90 years of 
biofuel production to be offset on 
mineral soils. On peat soils, annual 
CO2 emissions may be several times 
the CO2 equivalent of fossil fuel 
substituted. Full carbon accounting 
data are still scarce.

The use of fire to clear land is still •	
common in Indonesia.

Species diversity in oil palm •	
plantations is much less than in 
natural forests, even degraded forests. 
Forest clearing for oil palm leads to 
species losses. Many of the species 
impacted are protected by law.

Various ‘best practices’ for •	
minimising the environmental 
impacts of oil palm plantations 
and processing palm oil have been 
developed, but few independent 
assessments of their application and 
effectiveness have been made.

Oil palm is a very profitable crop •	
in both industrial plantations and 
smallholder contexts. But in the 
acquisition of land and relations 
between companies and local people, 
the principle of ‘free and prior 
informed consent’ has rarely been 
followed. Benefits are not shared with 
everyone impacted by or involved in 
palm oil production.

The development and implementation •	
of oil palm plantations involve 
various cases of legal and social abuse 
(excuses for logging forest, land theft 
or coercion, misrepresentation by 
investors who play up the positive and 
ignore the negative).
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Research needs

Oil palm plantations and biofuels

Lifecycle analysis throughout the •	
palm oil biofuel production chain 
would help us understand under what 
circumstances—for example, with no 
attributed responsibility for preceding 
land clearance, high internal nutrient 
use efficiency—palm biodiesel would 
be acceptable as a carbon-saving fuel.

Analysis of new policy mechanisms•	  
introduced in the EU and other 
countries/regions (particularly Asian 
countries, such as Indonesia and 
Malaysia) and their impact on CPO 
prices, biofuel development, oil palm 
expansion, and tropical forests in 
developing countries. 

Given that oil palm is a high-yielding •	
oil crop, under what circumstances—
for example, in remote areas, if prices 
rise—could palm biodiesel compete 
with hydrocarbon oil products  
and other sources of energy?  
What technologies are needed  
to achieve this? 

Determination of the options for •	
independent smallholders to use oil 
palm as part of a farm diversification 
approach and their choices on the 
management spectrum. What are the 
needs of these producers and how can 
they be met?

Development of scenarios for •	
different levels of demand, 
regulation, production efficiency, and 
bioenergy processing technologies, 
and their impacts on land use.

Research into the impact of increased •	
interest in biofuels, and oil palm, to 

food security. Is the threat real and 
significant? If so, how can this be 
remedied effectively?

How can palm oil contribute  •	
to meeting future global  
energy demands?

How can biofuel developments be •	
made more beneficial to biodiversity 
and the environment? What are the 
key points for intervention? What 
are the options for mitigation? How 
can these be effectively acted upon?

Oil palm plantations and 
environmental concerns

Development of guidelines for a •	
carbon-neutral oil palm industry.

Investigation into how the carbon •	
benefits (if any) and energy benefits 
of palm oil plantations can be 
maximised (e.g., by improving 
management systems).

Given that the carbon balance is •	
negative when peatlands are drained 
to make way for oil palm plantations:
-	 Research into how already 

damaged, drained or planted 
peat can be treated or managed 
to restore the carbon balance.

-	 Research into peatland 
restoration and re-
establishment. Is restoration and 
re-establishment desirable?

-	 Research into how oil palm 
plantations on peatlands can 
be productive without drainage 
and the consequences of making 
them productive (e.g., applying 
fertiliser may improve yields  
but negatively impact the  
carbon balance).
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Determination of the level of •	
emission and impact of greenhouse 
gases other than CO2  from oil 
palm plantations. What are the 
management options that influence 
these emissions and how can emissions 
be most effectively reduced?

Examination and comparison of •	
the carbon implications of clearing 
different vegetation types (primary 
forest, secondary forest, degraded 
forest, grasslands, agroforests) and 
replacing them with oil palm. 

Research into the role of isoprene •	
and other volatile organic 
compounds (VOCs) in climate 
change and atmospheric chemistry. 
We know that oil palms are major 
emitters of VOCs.

Better accounting methods for •	
greenhouse gases from oil palm 
production, especially methane 
(processing stage) and nitrogen oxides 
(linked to fertiliser use).

Assessment of the value that •	
environmental guidelines on oil 
palm have for maintaining ecological 
functions and species diversity, 
and how these can be improved. 
Environmental guidelines for 
plantation development are similar to 
those for natural timber concessions 
(e.g., requirement to maintain narrow 
[<100 m] riparian buffer zones), but 
the non-forest matrix of plantations 
is ecologically very different from the 
forest matrix of timber concessions. 

Assessments of the environmental •	
impact of clearing riparian forests, 
and mill effluent and fertiliser 
discharges on river ecosystems, 
including stocks of fish and 
crustaceans that are important to  
local economies.

Oil palm plantations and benefits 
to the poor

Research into the technical issues •	
of small-scale processing and rural 
enterprises in palm oil production. 
Conventional processing plants are 
only economic on a large scale. Small-
scale processing is costly. Cooperatives 
may bring greater benefits to small-
scale producers, but strong vested 
interests are suspected to have 
suppressed such developments in  
the region.

Development of mechanisms that •	
would give smallholders access to 
better prices, help them avoid debt 
and enable them to build up capital. 
Smallholder producers often have no 
option but to sell to monopoly buyers 
at low prices.

Ensure smallholders are well •	
informed of the management 
alternatives in using oil palm.  How 
to ensure access to high-yielding 
varieties and protecting against  
fraud, etc.

Research into the risks of specialising •	
in such a long-term crop (20–25 
years) and how vulnerable industry 
players—large and small—are to 
changing markets. How can such 
vulnerability be reduced?

Research into oil palm-based •	
agroforestry combinations that 
could be economically viable for 
smallholders. Smallholders often 
want to diversify and plant 2–3 crops 
on land holdings rather than just 
one crop. What are the benefits and 
costs of these strategies? What are 
the best options and how can they be 
promoted?
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Emergence of independent •	
smallholders with access to multiple 
processing plants. The social aspects 
of oil palm are bound to change with 
the trend towards smaller enterprise 
units making decisions. How to 
effectively monitor adherence to 
environmental and product  
quality standards.

Incentives for good practice in 
oil palm plantations

Research into the extent to •	
which the palm oil industry can 
regulate itself effectively through 
initiatives such as the Roundtable 
for Sustainable Palm Oil, and the 
dangers of such initiatives being 
hijacked by vested interests.

Development of ‘criteria and •	
indicators’ for ‘good’ ecological 
production of palm oil in any 
given location. In what ways can we 
maximise the good and minimise 
the bad? How can we integrate this 
process into wider land use planning?

Certification of oil production •	
standards and the concerns of 
consumers. What are the best options 
for industry and the consumers?

Research into optimal planning and •	
management of oil palm plantations 
(under multiple demands). For 
example, where to plant, how to 
prepare land (without burning) and 
manage plantations.

Research into incentives and •	
assistance that would allow 
smallholders to adopt best 
management practices, such as  
zero burning.

Research into how oil palm and •	
biodiversity can better coexist in 
landscapes, and the mechanisms by 
which this may occur. How can these 
benefits be brought about?

Collection of quality statistical •	
and spatial data in Indonesia, and 
perhaps other countries, to be able to 
more accurately determine the area 
of existing oil palm plantations, areas 
allocated for new oil palm plantations, 
forested areas, degraded areas, peat 
areas, etc. These data are needed to 
more accurately determine the impact 
of oil palm expansion on forests, 
peat lands and carbon emissions, 
and to ensure that future expansion 
minimises similar impacts. 



1	 Discussions suggest little agreement 
on virtually all of these area figures. Some 
suggest the true figure for area designated 
to oil palm may be more than 50 per cent 
higher (i.e., more than half again). 

2	 Demand for oil alone may rise 40 per 
cent by 2030 as reported by the president 
of the Roundtable on Sustainable Palm 
Oil (RSPO), Jan Kees Vis of Unilever 
(Anonymous 2005). 

3	 Ethanol, from sugar cane for example, 
already accounts for a quarter of Brazil’s 
ground transportation fuel (Kennedy 2007).

4	 A second species, E. oleifera, is native to 
tropical Central and South America. While 
E. oleifera is generally not as high yielding as 
African oil palm, it has various potentially 
valuable properties including shorter stature 
and different disease susceptibility.  The two 
species are easily hybridised and produce 
fertile stock.  Thus E. oleifera is the subject of 
commercial interest and crop improvement 
programs. 

5	  See also http://www.icraf.org/sea/
Products/AFDbases/AF/asp/SpeciesInfo.
asp?SpID=724.

6	  Land with slope of 40 per cent or 
more cannot be converted to agriculture 
in Indonesia and should remain forested 
(Rencana Tata Ruang Wilayah Propinsi/
RTRWP cited in Basuki and Sheil 2005). 
In Malaysia, slopes above 20º cannot be 
lawfully cultivated (Weng 2000). Both 
Indonesia and Malaysia prohibit the use of 
fire to clear land.

7	 A labour-intensive manual process.

8	 The Malaysian Palm Oil Board maintains 
the world’s largest collection of Elaeis 
germplasm.

Endnotes

9	 It is suggested that yields in Sumatra 
and Peninsular Malaysia were already at 
15–25 tonnes of fruit bunches per hectare 
per year in the mid 1990s, with some 
fields producing 30–38 tonnes (NewCROP 
1996). Moreover, yields in excess of 20 
tonnes of fruit bunches per hectare per 
year were being reported at the turn of the 
millennium (Poku 2002).

10	  Palm oil is rich in desirable oleic acid, 
and in less desirable palmitic acid. High 
levels of palmitic acid lower the value 
compared to soya and sunflower oils.

11	  Soya bean oil production will 
continue to increase mainly because oil is 
a byproduct of a crop grown primarily for 
animal feedstock. 

12	  The principle costs in establishing oil 
palm are land clearing and development, 
planting, fertilising, pest and weed control, 
and harvesting (Belcher et al. 2004).

13	  It is these impurities that give the 
distinctive red colour and flavour to oil 
from cottage industry in Africa (Poku 
2002).

14	  http://www.eia.doe.gov/oiaf/ieo/pdf/
highlights.pdf (7 Nov. 2007).

15	  Palm oil currently achieves 32 per cent 
(European Commission 2008).

16	  The export tax on CPO exports has 
fluctuated between 60% in 1999 and 2.5%. 
A ban on CPO exports was also put in place 
between January and April 1998 to ensure 
a constant supply of cooking oil to the 
domestic market when CPO prices peaked 
at $770/tonne. The government increased 
the CPO export tax from 2.5% to 6.5% in 
2007 for similar reasons, as the price of 
palm oil reached over $800/tonne (Casson 
et al. 2007).
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17	  While Africa as a whole imports over 1 
million tonnes of palm oil annually despite 
local production.

18	  Much of the uncertainty results from 
conversion of rubber plantations.

19	  The authors note that they may have 
neglected grassland or urban areas, but believe 
that any such contribution is very slight. 

20	  These figures are uncertain because the 
FAO definition of forests includes degraded 
forests and secondary regrowth as well as 
plantations, though the authors attempted to 
take account of this in their assessment.

21	  At the same time, many Malaysian 
companies, who claim good practice locally—
such as Sime Darby (the largest oil palm 
plantation company)—are said by NGOs to be 
behind major forest conversion in Indonesia 
(Greenpeace 2007).

22	  It is also argued that there is no cost 
benefit to using fire to clear any land  
(Sargeant 2001).

23	  Drainage incurs costs. Technically, there is 
no need to drain peat for oil palm production 
(the plant copes with waterlogged soils); 
however, it is necessary to create access.

24	  Preventing fires but not drainage merely 
slows the rate at which the carbon is released 
as CO2 (Hooijer et al. 2006).

25	  A land use permit gives the user the legal 
right to use the land for oil palm plantations.

26	  A location permit is given out prior to a land 
use permit and allows companies to begin the 
process of gaining a right to use the land for oil 
palm plantations. The permit is linked to a map 
that identifies the location of the planned oil 
palm plantation.

27	  Using an average value of $840/ha per year 
(Lestari 2006; Lonsum 2006; Wilmar 2006).

28	  Includes C from peat drainage in peat areas.

29	  An independent global assessment reports 
the highest estimate of regional plant species 
richness occurs in the Borneo lowlands (Kier  
et al. 2005).

30	  Wild pig (Sus scrofa), bearded pig (Sus 
barabatus), common palm civet (Paradoxurus 
hermaphroditus) and leopard cat (Prionailurus 
bengalensis).

31	  One case study in Sumatra reported 
smallholders produced 66% less than large-scale 
plantations (Hasnah and Coelli 2004).

32	  Even without land competition, food prices 
rise with increased fuel costs due to the increased 
costs of management, inputs, processing and 
transport (Cassman and Liska 2007).

33	  In early 2007, a tonne of soya bean cost  
$610 in Indonesia, when only a year before it  
was $332.
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The ongoing expansion of oil palm plantations in the humid tropics, especially in Southeast Asia, 
is generating considerable concern and debate. Amid industry and environmental campaigners’ 
opposing claims, it can be hard to perceive reality. Is oil palm a valuable route to sustainable 
development or a costly road to environmental ruin? Inevitably, any answer depends on many 
choices. But do decision makers have the information they require to avoid pitfalls and make 
good choices?
 
This report examines what we know and what we don’t know about oil palm developments. 
Our sources include academic publications and ‘grey’ literature, along with expert consultations. 
Some facts are indisputable: among these is the fact that oil palm is highly productive 
and commercially profitable at large scales, and that palm oil demand is rising. Oil palm’s 
considerable profitability offers wealth and development where wealth and development are 
needed—but also threatens traditional livelihoods. It offers a renewable source of fuel, but also 
threatens to increase global carbon emissions. How can local, regional and international benefits 
be increased while costs are minimised? At the end of this report we present a list of pressing 
questions requiring further investigation. Credible, unbiased research on these issues will move 
the discussion and practice forward.
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